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Interpretive Summary

Public Perceptions of

Agrichemicals
Public perceptions of the risks and the benefits of

agrichemicals can influence government and busi-

ness decisions regarding use and development. A

growing body of research is improving scientific un-

derstanding of these perceptions and their impact on

food purchases. This Council for Agricultural Science

and Technology report reviews relevant research

findings and develops recommendations for policy

and for future research.

Risk Perceptions
Contrary to popular belief, perceptions of risks

from residues of agrichemicals in food differ greatly

among members of the public. Approximately one-

fourth perceives a great chance of harm from pesti-

cide residues in food whereas approximately the same

percentage perceives very little or no chance. The

differences observed imply that there are very differ-

ent information needs and policy preferences among

different segments of the public.

The public perceives a range of health effects

broader than the cancer risks typically addressed by

the government: for example, some are concerned

about allergies and nervous system disorders. Fur-

thermore, concern regarding agrichemicals is not lim-

ited to food and food safety but extends to concerns

about the environment and agricultural workers.

These latter concerns may be reflected in public atti-

tudes about residues in foods. Risk communicators

need to address a wider range of concerns than just

the potential carcinogenicity of agrichemicals or just

the risks from residues in food.

Trust in government and industry may be a more

important influence on risk perception than is the

inherent safety or the danger of an agrichemical. The

majority of the public does not trust government to

set or to enforce safety standards, or farmers to en-

sure that the foods they sell are safe. Restoring pub-

lic trust should be a high priority.

Pesticide Use

The public generally believes that insects, diseas-

es, and other pests need to be controlled but also be-

lieves that there are effective alternatives to pesti-

cides. Because about half of the public does not believe

that these alternatives are costlier, much of the pub-

lic perceives little or no benefits from pesticide use.

There is evidence that the public is willing to pay

more for tougher pesticide residue standards and

their intensified enforcement. Whether public will-

ingness to pay can offset the cost of eliminating ag-

richemical use is unknown. In some cases, it may not

be possible to produce acceptable foods without ag-

richemical use.

Consumers differ greatly in terms of their willing-

ness to purchase foods labeled pesticide free. Conse-

quently, one pesticide-residue standard is unlikely to

please all consumers. Extensive research is needed

before definitive conclusions about the potential suc-

cess of labeling efforts can be made.

New Animal Drugs
Public reaction to new animal drugs depends on

public awareness of their use in agriculture. This

awareness evidently is quite limited and dependent

on media coverage; in fact, much of the public feels

it lacks the information needed to develop an opin-

ion about their use. Survey results suggest that thor-

ough scrutiny by the broader scientific community is

important to public confidence in claims about the

safety of new animal drugs.

Lower prices and decreased fat content, two bene-

fits of animal drug use, also affect public reaction.

Both of these benefits are highly desired by consum-

ers, but perceptions of these benefits may not offset

perceptions of risks in all cases for all consumers. For

example, public furor over bovine somatotropin (BST)

may reflect a perception of insufficient benefits com-

pared to potential risks.



Research Needs

There is very little research available on public

perception of agrichemicals. The conclusions report-

ed here are derived from a small number of studies

- that have not been replicated. In short, this area of

research is in its infancy, and more research is need-

ed to develop valid and reliable theories, methods,

and conclusions about public perceptions of agrichem-

icals and other agricultural technologies.

Perceptions of the risks and the benefits of ag-

richemicals seem to influence public reaction, but

there is little consensus regarding how to measure

these perceptions. Consequently, it is very difficult

Public Perceptions of Agrichemicals

to compare results from different studies. Research

is needed to develop appropriate methods and to gen-

erate data for comparative research.

Purchase of food seems affected by perception of

agrichemicals, but methods used to link perception

with purchase often are indirect or inadequate. Re-

search is needed to improve methods and to apply

them to a broadened range of foods.

Although studies of public perceptions of agrichem-

icals inform policy, marketing, and communication

decision makers, the research required in each area

is unique. When this fact is recognized, research va-

lidity and analysis will improve.



Introduction

Public attitudes can influence government and

business decisions regarding the use of agrichemicals.

Yet the public often is uninformed, misinformed, or

distrustful of scientific judgments about the risks and

benefits of agrichemical use. Although public opin-

ion is essential to democracy and free enterprise, sci-

entific opinion is essential to the development of use-

ful technologies. How can responsible government

and business decisions result when public and scien-

tific opinions clash?

One step in the direction of harmonious social de-

cision-making would be understanding how the gen-

eral public perceives the risks and the benefits of

agrichemical use. Such understanding would help

government and business anticipate and respond to

public concerns in a timely manner.

This Council for Agricultural Science and Technol-

ogy (CAST) report presents key findings from a new

and growing area of research on public perceptions

of and reactions to agrichemicals. Chapter 1 exam-

ines what must be learned about public perceptions

if understanding of public concerns is to improve.

Chapter 2 discusses data from surveys of public per-

ceptions of the risks of pesticides and animal drugs.

Chapter 3 discusses studies of (1) public perceptions

of pesticide benefits and (2) public willingness to pay

for lowered pesticide residue level in food. Chapter 4

examines how the public reacts to the introduction

of animal drugs, and Chapter 5 summarizes major

findings and conclusions regarding public perceptions

of agrichemicals.



1 Understanding Public Perceptions

Agrichemicals are controversial because they are

both beneficial and potentially risky. They increase

food quality and affordability, but excessive amounts

or the wrong kinds can cause human health and en-

vironmental problems. Substantial public and private

resources are expended to ensure that agrichemicals

are used safely, but no technology is perfectly safe.

Accidents occur, and scientists are not able to predict

all risks. When accidents occur or scientific risk as-

sessments change, people may begin to question

whether a technology’s benefits are worth the risks.

During the last three decades, accidents and

changes in scientific risk assessments have fueled

controversy over the use of agrichemicals. Several

incidents in which food has been contaminated acci-

dentally with residues of banned or restricted ag-

richemicals, e.g., heptachlor, aldicarb, and diethyl-

stilbestrol (DES), have been reported. And several

widely used agrichemicals, e.g., ethylene dibromide

(EDB), Alar, and sulfamethazine, have been report-

ed to pose previously unknown health risks. These

cases of accidental food contamination and changes

in scientific risk assessment have been covered inten-

sively by the media, thus raising public concerns

about the risks of agrichemicals.

Valid and reliable information about public con-

cern regarding agrichemicals is needed by those who

create public policy, make food marketing decisions,

and develop communication strategies. Policy mak-

ers need to know to what extent public policy on ag-

richemicals reflects consumer preference. Food pro-

ducers need to be able to predict which products

consumers will buy. Educators and communication

specialists need to know how, when, and what to com-

municate about the risks and the benefits of ag-

richemicals.

Research appropriate to evaluate public policy may

not be appropriate to evaluate marketing and com-

munication strategies. A key issue in determining

whether public policy reflects consumer preference

is whether consumer preference is informed. For ex-

ample, when consumers understand the risks and the

benefits of foods produced with and without agrichem-

icals, which foods do they prefer? In contrast, a key

issue in determining what products consumers will

buy or how effective a communication strategy will

be is what actual consumers likely will do. For ex-

ample, if a new agrichemical was used by farmers,

would consumers become aware of it, and if so would

their awareness influence food purchases?

Learning what informed consumers think about

agrichemicals obviously is difficult, for most consum-

ers are informed neither of the existence of such sub-

stances nor of the risks and benefits they experience

because of them. Policy research examines which

risk-benefit tradeoffs consumers perceive to be asso-

ciated with different types of food and the tradeoffs

that they prefer given their perceptions. This infor-

mation can be used to infer the choices that consum-

ers would make if informed fully of tradeoffs.

Accurate prediction of which food products con-

sumers will buy requires a different kind of investi-

gation: specifically, an investigation into the actual

conditions, even if less than ideal, under which con-

sumers are likely to make purchase decisions. For

example, some consumers completely unaware of

agrichemicals make food purchase decisions, others

are misinformed, others are informed accurately. The

goal of marketing research is to identify the possible

information states of consumers, to estimate the per-

centage of consumers in each information state, and

to examine how purchase decision depends on the

consumer’s information state.

Assessing how the public perceives the risks and

the benefits of agrichemicals requires development

of valid and reliable measures of perception. Assess-

ing why the public perceives risks and benefits as it

does necessitates the examination of how personal

circumstances affect perception, as well as how mes-

sage and messenger do. For example, do access to,

understanding of, and trust in scientific sources of

information about the risks and the benefits of ag-

richemicals increase with educational level? The goal

of communication research is to describe what per-

ceptions the public has, how they differ, and how they

change in response to information. :

The distinctions among policy, marketing, and

communication research on public perceptions of ag-



Understanding Public Perceptions

richemicals must be made if studies reviewed in this

report are to be interpreted appropriately. Policy re-

search seeks improved understanding of the tradeoffs

that informed consumers prefer. Marketing research

seeks improved understanding of the tradeoffs that

consumers actually make under prevailing market

conditions. Communication research seeks improved

understanding of the tradeoffs perceived by the pub-

lic and why. Although the three types of research

overlap notably, valid conclusions about answers to

questions in one area cannot always be drawn using

research from another.

Defining Risks and Benefits
The goals of policy, marketing, and communication

research are distinct, yet each type of research can

examine public perceptions of the risks and the ben-

efits of agrichemicals. Policy research requires exam-

ination of the risk-benefit tradeoffs that consumers

perceive themselves to be making. Marketing re-

search examines whether consumer perceptions of

risks and benefits affect food purchases. Communi-

cation research examines how communication strat-

egies affect perceptions of risks and benefits.

This section defines risks and benefits as they are

meant to be understood throughout the report. By

risk is meant usually the health hazard constituted

by exposure to agrichemical residues in food or wa-
ter. But the public also may perceive and be con-

cerned about risks to farm workers, wildlife, and the

environment. Each type of public perception of risk

has been studied, but most data concern consumer

perceptions of health risk from agrichemical residues

in food. A more commonly accepted definition of risk

is the chance of harm in a given context (Fischhoff et

al., 1981; Krimsky and Golden, 1992; National Re-

search Council, 1989; Rescher, 1983). Chance refers

to a specified population and time; harm, to type, se-

verity, painfulness, reversibility, duration, immedi-

acy, lifecycle timing, and mitigation cost. Context re-

fers to the set of circumstances resulting in a

particular level of hazard exposure and population

susceptibility to harm.

This report reviews communication research focused on ag-

richemicals. There is, however, a large body of communication re-

search literature involving a wide range of technologies such as

nuclear power and solid waste incineration. This body of work pro-

vides general lessons about communicating with the public about

technology's risks and benefits. (See recent reviews by Casamay-

ou, 1993; Kasperson and Stallen, 1991; and Krimsky and Golden,

1992.)

5

Hach of the elements of risk—chance, harm, and
context—may be defined in numerous ways. Differ-

ent populations, time periods, harms, exposures, and

susceptibilities may be perceived as relevant to risk

assessment, and uncertainty about each element may

exist. Obviously, people will perceive risk different-
ly if they disagree on which definition of its elements
is appropriate or on how much uncertainty exists.

For example, because their diets or living environ-

ments differ, members of the public may define

chance, harm, or context differently. Some may be-
lieve that washing and cooking virtually eliminate
risk, but others may believe that only the elimina-

tion of agrichemical use will. Perhaps individuals

have reason to believe that their household is suscep-
tible to certain health problems or at greater risk of

pesticide exposure. Another possible reason for dif-

ferences in risk definition is that households care

about different populations. Some may care only

about their immediate selves. Others may care about

their friends and neighbors or about the public at

large. Some also may have concerns about the envi-
ronment, livestock, or survival of family farming. Yet

another possible reason for differences in risk defi-

nition and perception is that households either pos-

sess different amounts or types of information or pro-

cess it differently.

To clarify the public perception of risk associated

with agrichemicals, the next chapters will examine
what is known about how the public defines the di-
mensions of such risk. The report will describe cer-

tain harms that people associate with pesticides and

animal drugs. It also will examine public perceptions

of the conditions that determine expectations about
hazard exposure, including perceptions of the extent
and the efficacy of current risk-management strate-

gies.

In some instances, the report will examine how
likely respondents believe harm to be when they are

given certain definitions of chance, harm, and con-

text; correct interpretation of these data depends on

the provision of clear definitions. The studies being

reviewed often asked respondents to react to very

different contexts, thus making it impracticable to
compare studies or to interpret how results apply to

real-world contexts in which the public reacts to ag-

richemicals.

Benefits in this report generally refers to the ad-
vantages that consumers gain from the use of ag-

richemicals in food production. These benefits depend

on the extent to which consumers value the foods and

food attributes produced and on how much costlier it
would be to produce these foods or food attributes



without agrichemicals. For example, consumers val-

ue the elimination of pest damage on the fruits and

vegetables that they buy. Because it costs less to use

agrichemicals to produce undamaged fruits and veg-

etables than to use other methods, the cost of pur-

chasing undamaged fruits and vegetables is reduced.

Similarly, because it is possible to use animal drugs

to lower the level of fat in meat, consumers who val-

ue both a low-fat diet and the taste of meat can bene-

fit from the use of such drugs.

To clarify public perception of the benefits of ag-

richemicals, the next chapters will examine what is

known about (1) the values the public places on food

attributes produced with agrichemicals and (2) the

extent to which the public believes that use of ag-

richemicals lowers food prices. Not all food attributes

resulting from the use of chemicals have been exam-

ined, but how much consumers value pest damage

control on fruits and vegetables and how much they

value fat reduction in meat have been studied. This

report also will examine studies of why consumers

may or may not believe that, they benefit from the use

of agrichemicals. For example, it will examine wheth-

er the public considers pest control necessary and

whether the public believes cost-effective alternatives

to agrichemicals are available.

Study of how the public perceives the risks and the

benefits of agrichemicals should clarify which

tradeoffs the public perceives, but it does not identi-

fy the tradeoffs that the public prefers, or likely will

make in the marketplace. For example, two individ-

uals may perceive the same risks and benefits but

disagree about whether benefits sufficiently compen-

sate for risks. Individuals have different views about

risk acceptability.

By examining willingness to pay for diminished

risk from agrichemical use, social scientists have ad-

dressed the questions of which tradeoffs the public

prefers and under which conditions. The basic objec-
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tive of such research is to obtain an estimate of con-

sumer willingness to trade income or product quali-

ty for specific guarantees of reduced residues. This

type of information is useful in the evaluation of pub-

lic policy. But if the information is to be used for mar-

keting purposes, the industry must determine which

trade-offs consumers actually are making, rather

than which they prefer when informed fully. The next

chapters will examine what is known about how the

public views such trade-offs, which it prefers, how

aware it is of them, and how consumers might re-

spond in the marketplace.

Because interest in public perceptions of agrichem-

icals has developed only in the last decade or so, most

studies reviewed in this report describe research as

yet unreplicated. Inasmuch as theoretical approach-

es differ greatly among studies, consensus regarding

the key variables to be measured has not been

reached. Methodological approaches are not stan-

dardized, so measurement of variables is inconsistent

across studies. Both the theoretical and methodolog-

ical variations make it difficult to compare results

across studies. Most studies do not represent the U.S.

population as a whole because samples are drawn

from regional or state populations. Some of the stud-

ies reviewed are exploratory studies; their results are

based on small, often unrepresentative samples.

Because the reliability and the validity of existing

studies of public perceptions of agrichemicals are lim-

ited, conclusions drawn using these data must be

viewed cautiously. Nonetheless, this report attempts

to develop as many conclusions as possible for the

benefit of policy makers, marketers, risk communi-

cators, and future researchers. The conclusions

drawn are really hypotheses because definitive stud-

ies have not been conducted. It is hoped that read-

ers, while remaining skeptical of conclusions present-

ed in the report, will be stimulated by its attempts to

understand public perceptions of agrichemicals.



2 Risk Perception and the Public

Much of the evidence regarding public perception

of risk from agrichemicals comes from opinion polls

conducted on behalf of businesses and government

agencies interested in public concerns about food

safety. The results of these surveys provide a picture

of change over time; readers may find these results

familiar because they have been quoted widely in the

press. Possible interpretations of results will be ex-

plored.

One of the earliest nationwide surveys to inquire
into public attitudes toward food safety was conducted

in 1980 for the Food and Drug Administration (FDA)

(Heimbach, 1981). Respondents stating that they

were concerned about certain problems (28%) or gen-

erally very worried about food safety (10%) were

asked an open-ended question about the source of

their doubts. Sources most frequently mentioned

were nutrients, additives, chemicals, preservatives,

over-processing, artificial colors, and freshness. Only

1% of respondents mentioned pesticides. None men-

tioned animal drugs.

For almost two decades, the Food Marketing In-

stitute (FMI) has assessed opinions on a variety of

topics related to food and supermarkets by conduct-

ing annual telephone surveys of 1,000 randomly se-

lected U.S. households. When the FMI asks respon-
dents about their nutritional concerns, a wide vari-
ety are reported but pesticides or animal drugs are

not among them (Table 2.1).

Beginning in 1989, FMI has asked respondents
opinions about the greatest threats to food safety.
“Spoilage or germs” tops the list, followed by “pesti-
cides, residues, insecticides, or herbicides” (Table 2.2).
However, neither of these two categories is mentioned
by the majority of respondents. Less than one-fifth
mentioned pesticides, and animal drug residues were
seldom mentioned. The FMI results indicate that con-
cerns about spoilage have increased steadily since

1990, but concerns about pesticides and chemicals de-
clined slightly (Table 2.2).

Importance of Survey Question »

Design

A very different picture of public perception of ag-
richemicals is drawn when respondents are asked to
rate the seriousness of the hazard posed by pesticide

Table2.1. Partial results (in percentages) from Food Marketing Institute (FMI) national telephonesurveys asking the open-ended question
“Whatis itabout the nutritional content of what youeatthat concerns you and your family the most?” (Food Marketing Institute,
1994; Hammonds, 1985)

Year

Nutritional content 1983° 1986 1987 1988 1989 1990 1991 1992 1993 1994

Fat content/low fat 9 17 16 27 29 46 42 50 54 59
Cholesterol levels 5 13 14 22 38 44 37 30 23 21
Salt content/less salt 18 20 22 26 25 30 22 21 26 18
Sugar content/less sugar 21 18 16 20 15 16 12 13 18 14
Preservatives 22 15 14 16 9 7 8 11 8 10
Chemical additives 27 16 10 12 7 4 8 9 6 8
Vitamin/mineral content 24 22 21 21 21 14 15 8 10 6
Food/nutritional value 10 11 13 14 8 6 8 5 10 4
Balanced diet 10 14 14 11 10 4 5 4 4 2
Chemicals : 0 0 0 4 3 3 4 4 2 3

“Annual sample sizes vary, but consist of approximately 1,000 U.S. households/yr.
b

7

Data from 1983 is provided as a reference point. The remaining years cover 1986 through 1994.
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Table 2.2. Partial results (in percentages) from Food Marketing Table 2.4. Partial results (in percentages) from a telephone sur-

Institute national telephone surveys asking the open- vey of 600 Michigan householdsthatwere asked whether

ended question “What, if anything, do you feel are the respondents believed each item listed was a serious

greatest threats to the safety of the food you eat?”* health hazard, somewhatofahazard, or notahazard at

(Food Marketing Institute, 1990, 1994) all (Atkin, 1990)

Year Health hazard

Threats 1990 1991 1992 1993 1994 Serious Somewhat Not Don't know

Spoilage or germs 29 27 36 46 41 Pesticide residues 68 25 5 1

Pesticides, residues, Antibiotics and hormones
insecticides, or herbicides 19 20 18 13. «14 in poultry and livestock 53 33 10 5

irbroper packaging oreanning io is 3 * b Additives and preservatives 23 57 13 3
Tampering 14 8 8 7 4 Natural toxins and bacteria 50 36 11 3

Unsanitary handling by Producttampering 71 17 11 1

supermarket employees 11 3 6 4 3

Preservatives 8 7 6 6 7 .
Additives 6 6 5 4. 5 vey of 437 households in Idaho, Oregon, and Wash-

Environmental pollutants 4 3 3. 2 «3 ington found that 72% agreed that pesticide residues

Antibiotics ‘ ‘ 7 wo in food are a big health risk (Dunlap and Beus, 1992).

adlation soll A 1990 survey of 1,065 households in the Delmarva
Not sure 12 19 #15 #14 ~«14 Peninsula found high levels of concern about pesti-

“Annual sample sizes vary, but consist of approximately 1,000 U.S.

households/yr.

>__ = less than 0.5%.

residues, animal drugs, and other chemicals (Table

2.3). When survey questions are asked this way, we

find that the majority of respondents rate agrichem-

icals as serious hazards. They also appear to rate

pesticides as a more serious hazard than bacteria

(Table 2.4). The same results are obtained in other

studies as well. For example, a 1990 telephone sur-

2The FMI has obtained roughly similar results since 1984, when

it began asking these questions.

Table 2.3.

cide residues (Byrne et al., 1991).

Responses to these closed-ended survey questions

suggest conclusions that conflict with responses to the

aforementioned open-ended questions. When asked

a closed-ended question, nearly 80% of respondents

perceived pesticide residues and 60% perceived ani-

mal drugs as serious hazards. When asked an open-

ended question in the same year, only one-fifth of re-

spondents mentioned pesticides, and almost none

mentioned animal drugs. The relative ranking of dif-

ferent types of concerns also seems to change.

One plausible explanation for this discrepancy is

that the two different types of questions asked respon-

dents to evaluate different sets of circumstances or

contexts. The open-ended type asked respondents to

Results (in percentages) from a Food Marketing Institute national telephone survey asking the closed-end question, “I’mgoing
to read alist of food items that may or may not constitute a health hazard. For each one, please tell me if you believe itis aserious

health hazard, somewhat a hazard, or not a hazard at all?”* (Food Marketing Institute, 1994)

Serious hazard (%)

1994

Something Nota

Jan. Jan. Jan. Jan. Jan. Jan. Serious ofa hazard Not
1988 1989 1990 1991 1992 § 1993 hazard hazard atall sure

Residues such as pesticides and herbicides 75 82 80 80 76 79 72 23 3 1

Antibiotics and hormones in poulltry and livestock 61 61 56 56 53 56 50 37 8 6

Nitrites in food 44 44 37 AI 40 35 34 43 7 16

Irradiated foods 36 42 42 42 35 35 38 30 13 20

Additives and preservatives 29 30 26 29 26 23 25 62 12 2

Antificial coloring 21 28 21 24 21 19 22 49 25 4

“Annual sample sizes vary, but consist of approximately 1,000 U.S. households/yr.
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name a current food-safety problem. The closed-end-

ed type in essence asked how serious the hazard was

when residues or bacteria were present. Additional-

ly, the closed-ended questions specified neither how

much residue nor which pesticide or animal drug was

to be evaluated. Because it is common knowledge that

pesticides and drugs are potentially dangerous if too

much or the wrong kind is used, it is reasonable that

respondents rated both serious hazards. Similarly, it

is reasonable that bacteria, whose potential toxicities

often but not always are much less, were rated much

less serious hazards. If the questions had specified

what foods were involved, where they were pur-

chased, or that residues were below federal limits,

respondents might have responded quite differently.

Another possible explanation is that respondents

defined the population at risk differently in the

closed-ended and the open-ended questions. For ex-

ample, a respondent asked about the seriousness of

the hazard posed by pesticide residues might have

visualized hazards to the environment and to farm

workers during food production, as well as to food

consumers. In contrast, the open-ended questions

supplied a more specific context by asking respon-

dents to report on their own food safety and nutri-

tion concerns. As shown later, environmental con-

cerns about agrichemicals may be as great as food

safety concerns.

The above points about question design are illus-

trated by two studies on perceptions of animal drugs.

Kinsey et al. (1993) examined consumer perceptions

of a wide variety of meat attributes in a survey of 515

randomly selected households in the Twin Cities

metro area in 1993. Respondents were asked wheth-

er “meat from animals that have been given antibi-

otics at FDA approved levels” was safe (= 1) or not

safe (= 2). Forty percent said they did not know. The

average response for the rest of the sample was 1.375,

which means that they believed meat generally was

safe in this case. Respondents also were asked wheth-

er “meat from animals that have been given hormones

at FDA approved levels” was safe. Forty-four percent

said they did not know. The average response for the

rest of the sample was 1.532, meaning that meat was

generally perceived as unsafe in this case.

Kaiser et al (1992) found a high level of respondent

uncertainty when they asked about antibiotics and

milk safety. In this study, 716 randomly selected New

York households were surveyed in 1990. Respondents

were asked their level of agreement (1 = strong agree-

ment, 3 = don’t know, 5 = strong disagreement) with

the statement that “milk is safe to drink even though

farmers use antibiotics.” The average response was

9

2.92. Few respondents strongly agreed (4.2%) or

strongly disagreed (4.6%). These results indicate a

high level of uncertainty about safety in this case.

Whatever the explanation for the discrepancy be-

tween results from closed- and open-ended questions,

a clear understanding of what specific survey ques-

tions are designed to measure is required to proper-

ly interpret the survey data. Survey questions must

be designed according to an explicit theory of risk

perception. Variables defining risk perception must

be incorporated into question design and either held

constant or varied, depending on the feasibility of

doing so and the hypothesis to be tested. Yet many

surveys and opinion polls such as those described are

not designed in this manner. Critical variables may

be left unspecified or unmeasured, and respondents

may make broadly ranging, unknown assumptions.

Clearly, the results of surveys without an explicit

theoretical and methodological approach must be in-

terpreted cautiously.

Complexity of Public Risk

Perceptions

Survey evidence from scholarly research suggests

that perceptions of the chance of harm from pesticide

residues differ greatly among consumers. A random

nationwide sample of more than 900 households sur-

veyed by van Ravenswaay and Hoehn (1991b; 1991c)

was asked what they thought “the chances are that

someone in your household will have health problems

someday because of the current level of pesticide res-

idues in their food.” Table 2.5 shows that about one-

Table 2.5. Partial results (in percentages) ofa 1990 national mail

survey of 906 U.S. households that were asked “What

do YOU think the chances are that someone in your

household will have health problems someday be-

cause of the current level of pesticide residues in their

food?” (van Ravenswaay and Hoehn, 1991b)

Probability Respondents

No chance 41

1inamillion 19.5

1in 100,000 16.4

1in 10,000 13.4

1 in 1,000 15.6

1ini00 © 12.1

1in10 5.1

1ind5 3.2

1in2 1.0

Certain to happen 44

No answer 5.2
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quarter believed the chance very small (1 in 1,000,000

or less), about 45% believed the chance moderate (be-

tween 1 in 100,000 and 1 in 1,000), and about one-

fourth believed the chance very great (1 in 100 and

greater). Similar results were obtained in response

to a comparable question asked of 1,003 randomly

selected Michigan households (van Ravenswaay et

al., 1992). In this latter study, these quantitative

measures of risk perception were found to be highly

correlated with qualitative measures obtained from

the same respondents.

One explanation of risk perception differences

among consumers is that they experience or perceive

that they experience different risk contexts. Risk con-

text is the set of conditions resulting in exposure to a

hazard and in susceptibility to harm from exposure.

Thus, one reason for the differences in consumer per-

ceptions of risk from pesticide residues is that some

households may perceive themselves to be more ex-

posed to agrichemicals or to be more susceptible to

harm from them compared to other households.

An indicator of perceived differences in exposure

to pesticide residue is fruit and vegetable consump-

tion, because consumers associate high residue lev-

els with these foods. An indicator of perceived differ-

ences in susceptibility to harm would be the presence

of children in the household. A survey of consumers

in Seattle, Washington and in Kobe, Japan reported

that the consumption of vegetables and the presence

of children in the household both are correlated pos-

itively with the perception of risk from pesticide res-

idues (Jussaume and Judson, 1992).

Another explanation of risk perception differenc-

es among consumers is that their access to accurate

information about risk differs. Income is one indica-

tor of the amount of accurate information about risk

that a household is likely to have: households with

higher incomes can afford to purchase more accurate

information about their health. Another indicator of

access to accurate information is education; more

educated consumers should be better able to evalu-

ate the accuracy of information and to understand

complex information. Thus, we should expect that

more educated households earning higher incomes

would perceive different risks from pesticide residues

in food than other households would.

As expected, some researchers have found that

concern about pesticide residues is related inversely

to income (Byrne et al., 1991; Dunlap and Beus, 1992;

Jussaume and Judson, 1992). Inconsistent results

have been reported regarding the effect of education,

however (Halbrendt et al., 1991). Some studies sup-

port the hypothesis that concern about pesticides is

Public Perceptions of Agrichemicals

related inversely to education (Bryne et al. 1991;

Misra et al., 1991); others find little or no association

(Dunlap and Beus, 1992); and others find the con-

trary (Jussaume and Judson, 1992).

Variations in consumer perceptions of risk have

led researchers to examine whether there are unique

consumer segments purchasing foods with either low

pesticide residue levels or other food-safety at-

tributes. For example, McGuirk et al. (1990) deter-

mined by means of annual survey data collected by

the FMI whether there were distinct consumer seg-

ments with respect to preference for food safety.

These researchers found three distinct groups but few

demographic distinctions among them. Baker and

Crosbie (1998), who conducted a market simulation

with 160 customers at two supermarkets in San José,

California, also identified three distinct consumer

segments.

Variation in consumer risk perceptions also has

been found in terms of the types of harm that people

associate with pesticides. Hammitt (1986), Rae

(1987), van Ravenswaay and Hoehn (1991b; 1991c),

and van Ravenswaay et al. (1992) found that consum-

ers associate a broad spectrum of health problems

with pesticide residues in food. Cancer is cited most

frequently, but not by everyone. For example, only

55% of respondents mentioned cancer when asked an

open-ended question about the health effects of pes-

ticide residues in food (van Ravenswaay et al., 1992).

Allergies, heart disease, nervous system disorder, and

impaired immune function also were cited but were

perceived as much less likely to occur than cancer.

On average, respondents believed that residues posed

very low levels of risk of impairing child development

or of causing birth defect or mental illness.

An important implication of these findings is that

consumers perceive a much wider range of potential

health problems than typically is addressed by the

scientific community. Toxicologists, for example, com-

monly present data on cancer to the public to show

that current levels of pesticide residue are no cause

for concern. Evidently they need to be informing the

public about other potential health problems, espe-

cially allergies.

People who buy organic food seem to perceive pes-

ticide residues as substantially greater risks than

others do (Goldman and Clancy, 1991; Hammitt,

1986; Rae, 1987). Hammitt (1986) conducted focus

groups with conventional-food and organic-food con-

sumers and found that the median organic-food con-

sumer’s estimate of the annual risk of dying from

consuming pesticide residues on conventional fresh

produce was three orders of magnitude greater than
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the conventional-food consumer’s estimate.? Rae

asked customers at four Boston-area organic-food

stores what they thought that their chances of get-

ting cancer would be if they ate only organically

grown food and if they ate only conventionally grown

food. The average risk perception for the only-organic

scenario was 25.8%, or a roughly 1-in-4 chance; the

average risk perception for the conventional-only sce-

nario was 45.6%. Goldman and Clancy’s survey of

shoppers at an organic food cooperative in upstate

New York also found that concern about pesticide

residues was associated with the decision to purchase

organic foods.

Perceptions of risk from pesticides have increased

substantially since the 1960s. In 1965 and in 1984, a

random sample of Pennsylvania households was

asked how much danger they felt there was to a per-

son who eats fruits and vegetables, drinks milk, or

eats “chicken raised around pesticides” (Bealer and

Willits, 1968; Blair and Sachs, 1986; Sachs et al.,

1987). As Table 2.6 shows, the percentage answering

“a great deal” or “some” was greater in 1984 than in

1965. A significant decline in Pennsylvanian’s belief

in the adequacy of government regulation also was

observed: the percentage of respondents agreeing or

strongly agreeing with the statement that “govern-

ment adequately regulates chemical use in or on food”

was 94% in 1965 but 48.9% in 1984.

An important implication of these studies is that

public concerns about pesticide residues have been

®Respondents were given a scale called a “risk ladder” showing

various causes of death and their associated annual mortality rates

per 100,000 individuals. Consumers of organic foods ranked the

annual mortality risk from pesticides on conventional food as 8.5 x

10+; conventional consumers ranked it 8 x 1077.
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growing while confidence in government regulation

has been declining. At the same time, consumer per-

ceptions of chance and type of harm differ. Some see

great risk; others see very little. Some associate many

types of health problems with pesticides; others as-

sociate few or none. Because their perceptions of the

risks posed by pesticide residues in food are so diver-

gent, consumers as a whole are unlikely to be satis-

fied by one safety standard.

Perceptions of Residues in Food
Have perceptions of risks from pesticide residues

changed or grown because new concerns about health

effects have arisen or because the public believes that

there is more residue in food now than in the past?

Survey evidence suggests that the public believes

there is more residue today, and so both factors prob-

ably account for increasing public concerns.

In a nationwide survey conducted by the U.S. De-

partment of Agriculture (USDA) in 1974, respondents

were asked about pesticides (Jones and Weimer,

1977). The survey consisted of personal interviews

with homemakers in 2,503 households. Its main ob-

ject was to assess homemakers’ attitudes and prac-

tices concerning foodborne disease. Respondents were

asked “Which of the types of food listed, if any, do you

believe could carry traces of chemicals that kill in-

sects and other pests?” Results are presented in Ta-

ble 2.7.

Consumers have become somewhat more likely

than they were to report that foods could contain pes-

ticide residue. In a nationwide survey conducted in

the fall of 1990, van Ravenswaay and Hoehn (1991b)

asked respondents, “What do you think the chances

are that there are any pesticide residues in each of

the following types of food that you might buy when

Table 2.6. Partialresults (in percentages) of surveys of Pennsylvania households in 1965 and 1984 that were asked how much danger they

felt there was from the listed actions (Bealer and Willits, 1968; Blair and Sachs, 1986; Sachs et al., 1987)

Perceived danger

Great deal Some

Action 1965° 1984° 19657 1984°

Eating fruits and vegetables sprayed or dusted with pesticides 11 30 29 42

Drinking pasteurized milk from farms where pesticides were used around

cows and on their feed 1 14 11 39

Eating chicken from farms where pesticides were used 3 17 16 45

interviews with 1,075 Pennsylvania households.

>Telephone interviews of 605 Pennsylvania households.
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grocery shopping?” Because almost no respondents

believed that the chance was zero, this study differed

from the 1974 USDA survey. The studies were simi-

lar, however, in that both found perception differenc-

es across food groups (Table 2.8). For example, on

average, respondents thought that there was a 60%

chance that fresh fruits and vegetables would have

residues, whereas they thought that the chance was

about 40% for frozen or canned fruits and vegetables.

How close to reality are public perceptions of resi-

due levels? The FDA samples foods and reports the

percentage with detectable levels of residues and the

percentage with residue levels above tolerance (U.S.

Food and Drug Administration, 1987)‘. Data regard-

ing the percentage of food samples with detectable

levels of residues are available for 10 of the 12 food

items examined in the van Ravenswaay and Hoehn

study (1991b). For 6 of these 10 items, i.e., apples,

lettuce, oranges, fish, cereals, and baked goods, the

FDA found somewhat larger percentages of samples

with detectable residues than were perceived on av-

erage by respondents. For 2 of the 10 items, i.e., fresh

produce and dairy products, the average respondent

perceived a percentage chance of residues similar to

that which the FDA found in its samples. For 2 of the

10 food items (tomatoes and juices), the FDA’s per-

centages were much smaller than respondents’. It

seems then that on average the public perceives no

more foods as having detectable residues than scien-

tists do.

Public and scientific perceptions differ sharply,

*More recent data on residues are available. Only data on resi-

dues reported before the time people’s perceptions are measured,

however, can influence those perceptions or what was reported in

the news media.

Table2.7. Results (in percentages) of a 1974 nationwide in-per-

son interview survey in which homemakers in 2,503

U.S. households were asked “Which of the types of

foods listed, if any, do you believe couldcarry traces of

chemicals to killinsects and other pests?” (Jones and

Weimer, 1977)

Food Respondents

Fresh fruits and vegetables 88

Dried foods such as flour, cereals, and rice 46

Meat and poultry 41

Frozen fruits and vegetables 32

Canned fruits and vegetables 28

None of these 5

No answer 1
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however, about whether the detectable pesticide res-

idues on food are within federal standards. The FDA

reports that less than 5% of the food samples it tests

contains residues above federal standards. Yet only

51% of Michigan households agreed that all the food

they buy meets federal standards (van Ravenswaay

et al., 1992).

Environmental Concerns About

Agrichemicals

The few studies investigating public perception of

the environmental consequences of agrichemical use

suggest that these concerns may be as large as food

safety concerns. Dunlap and Beus (1992) asked

households in the Pacific Northwest how safe pesti-

cides are for the environment when they are used

according to approved directions. Sixty-five percent

said that pesticides were somewhat or very unsafe for

the environment. In interviews with customers at

three retail grocery locations in State College, Penn-

sylvania, respondents agreed or strongly agreed with

the statement that they were concerned that pesti-

cide use harms ground water (91%), wildlife (88%),

the environment (85%), farmworkers (80%), and their

own health (80%) (Weaver et al., 1992). Similarly, in

a telephone survey of a random sample of Pennsy]l-

vanians, Sachs et al. (1987) found that respondents

believed pesticide use is harmful to wildlife (81%),

farmworkers (79%), and consumer health (71%). Sev-

Table2.8. Results of a 1990 national mail survey of 906 U.S.

households that were asked: “What do YOU think the

chances are that there are any pesticide residues in

each of the following types of food that you mightbuy

when you do the grocery shopping?” (van Raven-

swaay and Hoehn, 1991b)

Item Average score*

Fresh fruits and vegetables 5.8

Apples 5.5

Lettuce 5.4

Tomatoes 5.2

Oranges 48

Fresh fish (fresh or salt water) 43

Fresh meats (beef, chicken, pork) 42

Frozen or canned fruits and vegetables 41

Fruit juices or vegetable juices 41

Cereals, flour, or uncooked grains 3.8

Dairy products 3.1

Bread and baked goods 2.9

“Respondents were asked to assign scores ranging from 0 (0%

chance) to 10 (91-100% chance).
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eral studies reviewed in Goldman and Clancy (1991)

suggest that organic-food consumers perceive pesti-

cide use as dangerous to wildlife and to drinking

water supplies. Focus groups with consumers indi-

cate four types of concerns about pesticides: food safe-

ty, worker safety, environmental safety, and pesti-

cide use in foreign countries (Auld et al., 1994).

Again, results must be regarded cautiously. Like

certain closed-ended survey questions about hazards

associated with pesticide and animal drug residues,

questions about the environmental effects of pesticide

use may reflect public attitudes toward potential ef-

fects. What is learned from responses is the types of

problems that concern the public, a significant seg-

ment of which clearly perceives several environmen-

tal problems as the potential results of pesticide use.

To what extent the public believes that these prob-

lems currently exist and are associated with pesti-

cides is not learned from such surveys, however.

Public Trust
One of the emerging themes in risk perception re-

search is the importance of trust. The key idea is that

risk perception is not just a perception of the inher-

ent dangers of technology; actions taken by the hu-

mans who use and regulate a technology also ulti-

mately determine risk. For example, if consumers do

not trust the ability of people who use a technology

to do so safely and without accidents or if they dis-

trust the people regulating the technology to devel-

op and to enforce safety standards, consumers likely

will perceive greater risk.

Several studies have begun to investigate public

trust in the government regulation of agrichemicals,

and great differences exist among consumers. In a

1992 survey of Michigan residents, about half trust-

ed the federal government to set the same standards

that they themselves would set in limiting pesticide

residue in food (van Ravenswaay et al., 1992). About

half said that they trusted that once federal stan-

dards were set, the food they bought would meet

those standards.

Focus groups with consumers find that some have

great trust in government regulation of pesticide use

whereas others have little (Auld et al., 1994). That

the government frequently has revised its risk assess-

ments for pesticides is one reason cited for erosion of

confidence. These findings have potentially important

implications for food purchases. A survey of Wash-

ington state residents found, for example, that indi-

viduals with limited trust in pesticide regulations

were more likely than others to seek foods with re-
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duced pesticide-residue levels (Dittus and Hillers,

1993).

Trust in farmers also varies among consumers. In

asurvey of residents of the Delmarva Peninsula, 45%

agreed that farmers ensure that the foods they sell

are safe (Byrne et al., 1991). This finding suggests

that some consumers are likely to put greater empha-

sis on the need for government regulation than oth-

ers are.

Several studies have examined the credibility of

various risk communicators. The Delmarva Peninsu-

la survey found that the news media and health-food

store owners were less likely to be believed as sourc-

es of information about risk from pesticide residues

than university scientists were (Byrne, et al., 1991).

But the 1992 Michigan survey found that only half

of respondents felt that the scientific community

could be trusted to be truthful regarding what it

knows about health risks from pesticide residues (van

Ravenswaay et al., 1992). Focus groups have found

mixed attitudes toward news media coverage of pes-

ticides because, although they are seen as providing

needed warnings, they also are seen as having a ten-

dency to sensationalize (Auld, et al., 1994).

Why might the public lack trust in the users and

the regulators of agrichemicals? One reason is evi-

dence of error such as accidental food-contamination

episodes or risk assessment revisions. For example,

there have been highly publicized incidences of

banned agrichemicals found in food as well as reports

of previously unsuspected risks from widely used

pesticides and animal drugs. A second reason is evi-

dence of dishonesty. There have been intensively re-

ported incidences both of scientific fraud in the case

of pesticides and of government ineffectiveness in the

case of meat inspection. These cases may diminish

public trust in the safe use and regulation of any tech-

nology, including agrichemicals.

Much additional work is needed to clarify the na-

ture of and reasons for public trust in food producers

and government regulators and the impact of trust

on perception of risk from agrichemicals. Survey re-

sults suggest two important hypotheses. The first is

that trust in people is as important if not more so than

belief in inherent technological safety: even if the

public believes that agrichemicals can be used safe-

ly, it may not think that they will be. Yet when sci-

entific risk assessments are done, assumptions about

how agrichemicals will be used are not always clear-

ly linked to prevailing public views about the expect-

ed behavior of users and regulators. A second hypoth-

esis is that restoring trust may require action that

scientific risk assessment may not warrant. At
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present, risk managers rank priorities on the basis

of risk, not on the basis of lack of either public trust

or consumer confidence. Yet both food producers and

consumers might benefit from actions taken to im-
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prove consumer confidence. What such actions may

be, what they may cost, or how great a benefit they

may have are questions that should be explored.



3 Risk Acceptability and Pesticides

Some people may perceive risk, but consider it ac-

ceptable. Some risks, for example, may be acceptable

if accompanied by great benefits. But if benefits are

negligible, people may forego them to avoid risk. This

section examines both public perception of the bene-

fits of agrichemical use and consumer willingness to

pay for reduced use.

Perceptions of Pesticide Benefits
Key benefits of agrichemical use include lowered

price, increased seasonal availability, and improved

quality of food. Studies suggest, however, that much

of the public believes these benefits are obtainable

without the use of agrichemicals. Although the ma-

jority of the public seems to believe that there is a

need to control insects, disease, and other pests, a

large segment also believes that pesticides are not

necessarily the only effective or the least expensive

means of doing so.

In a 1992 survey of 1,003 Michigan households

(van Ravenswaay et al., 1992), over 70% of respon-

dents believed that food prices would increase and

food quality and supplies decrease if plants and ani-

mals were not protected in any way from insects, dis-

eases, or other pests (Table 3.1). Similarly, in a 1990

survey of 437 residents of Idaho, Oregon, and Wash-

ington, 74% of respondents agreed with the idea that

it is necessary to protect food from damage by insects

or plant disease while it is being grown (Dunlap and

Beus, 1992).

Although the majority of the public appears to rec-

ognize the need to control pests, many individuals

think that chemical pesticides need not be used.

Three-fourths of Michigan households said that pes-

ticides were not the only effective means of control-

ling pests (van Ravenswaay et al., 1992). Eighty-four

percent of households in Idaho, Oregon, and Wash-

ington said that food should be grown with fewer pes-

ticides, and only 55% agreed that pesticides were

necessary to grow food (Dunlap and Beus, 1992). Of

390 Kansas households surveyed in 1983 (Penner et

al., 1985), only 34% said that pesticide use improved

food quality. (See Table 3.2.)°

Even though the majority of the public seems to

believe that there are effective alternatives to pesti-

*This latter result may reflect respondent uncertainty about the

meanings of quality and food in the survey’s context. For example,

the word food may have conjured up images of prepared entrees

whose quality likely would be judged by their ingredients, not by

the use of pesticides.

Table 3.1. Partial results (in percentages) of a 1992 telephone survey of 1,003 Michigan households asking respondents the extent to which

they agreed with the following statements about pest control in food production (van Ravenswaay et al., 1992)

Don’t know/

Strongly Somewhat Somewhat Strongly noopinion/
Statement agree agree disagree disagree refused

If plants and animals were not protected in any way from insects,

diseases, or other pests,

... the supply of food available to me would decrease. 36.5 44.3 12.6 5.4 1.3

... the food available to me would not look as good as it does now. 36.5 39.7 15.8 8.1 1.0

... the price of food available to me would increase. 39.8 29.3 18.6 10.5 1.8

There are many equally effective ways other than using pesticides to

protect plants and animals from insects, diseases, or other pests. 32.7 43.9 12.3 5.0 6.2

lt is more expensive to use other ways of protecting plants and animals

from pests than it is to use pesticides. 20.8 36.0 19.6 14.4 9.2

15
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cides, some may perceive pesticides as less costly to

use than these alternatives. For example, 57% of re-

spondents in the Michigan study believed that alter-

native pest control methods were costlier than pesti-

cides (van Ravenswaay et al., 1992). But only 19% of

Kansas respondents believed that pesticide use de-

creased food prices while 58% believed that pesticide

use increased food prices. (See Table 3.2.)

Although too limited to permit firm conclusions to

be drawn, survey evidence suggests that the public

may perceive little benefit from using synthetic chem-

ical pesticides. This conclusion does not mean that the

public does not value control of pest damage on food.

In fact, as a later section will demonstrate, the re-

verse is true. This conclusion reflects the findings

that one segment of the public perceives no need to

control pests, that another thinks there are effective

alternatives to pesticides, and that a smaller segment

considers pesticides the least costly means of control-

ling pests. But obviously if the public perceives few

or no benefits from pesticides, it is unlikely to sup-

port their use even if it perceives them as not being

very risky.

Willingness to Pay for Decreased

Pesticide Use

Although the public may believe that there are

equally effective, albeit more expensive, alternatives

to agrichemicals, it may be unwilling to pay to de-

crease pesticide use. Because a large segment of the

public perceives little health risk from agrichemical

use, paying for lowered pesticide-residue levels may

not seem worthwhile. A smaller but still significant

portion of the public perceives much greater health

risks, but because these respondents also may believe

that it would cost no extra to stop using pesticides,

they too might be unwilling to pay extra. This sec-

tion reviews studies relevant to the public’s willing-

ness to pay for curtailing pesticide use.

As study results are interpreted, it is important to

distinguish between policy research and marketing

research. Although both study how much consumers

®This latter result may have reflected respondent uncertainty

about the situation being evaluated. Some respondents may have

reasoned that it is more costly to use pesticides than to use none at

all, so their use must increase price. Some may have reasoned that

more can be charged for food not damaged by pests. Because most

of the public is unfamiliar with food production methods, it is diffi-

cult to design questions that will be interpreted consistently and

as intended.
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are willing to pay for lowered pesticide-residue lev-

els, the type of purchasing scenario that consumers

are asked to evaluate differs. Policy research asks

consumers to evaluate purchasing scenarios relevant

to the evaluation of relevant policy alternatives, e.g.,

the establishment of tougher federal standards re-

garding pesticide residues, the intensified enforce-

ment of existing standards, or a labeling policy that

permits foods to meet different standards so long as.

they are labeled. An example of the former is requir-

ing either no detectable residue or zero residues on

all foods. An example of the second is requiring all

foods to be tested and certified to meet federal stan-

dards. In these two policies, all foods would have to

meet the same standards. Therefore, the correct pur-

chasing scenario would present consumers with only

one standard or one level of certified enforcement.

Consumers would not be able to choose between foods

meeting different standards or between foods certi-

fied and those not. If the policy-relevant option is to

allow labeling of pesticide residues on foods, differ-

ent standards would be labeled and more than one

standard would exist. In this case, the correct pur-

chasing scenario presents consumers with the choice

among different standards.

In contrast, the goal of marketing research is to

find out how a product meeting more stringent stan-

dards would compete with all other available prod-

ucts. In other words, marketing research asks con-

sumers to evaluate purchasing scenarios in which

they can choose between a new product meeting

tougher standards and other products already on the

market. To predict how many consumers ultimately:

would purchase a certain product, however, market-

ing research also would need to predict consumer

awareness of the new item, and how awareness de-

pends on media coverage, marketing, and advertis-

ing effort. This contrasts with the policy research that

is not concerned with product awareness levels. Fur-

thermore, marketing research would need to account

for likely responses of competitors.

Table 3.2. Partialresuits (in percentages) of a 1983 mail survey of

390 Kansas households that were asked what effect

pesticide use has on food price, quality, and safety

(Penner et al., 1985; van Ravenswaay, 1988)

Effect Price Quality . Safety

Decreasing impact 19 22 4

No impact 9 22 6

Increasing impact 58 34 31

Don’t know 15 22 21
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In both policy and marketing research, willingness

to pay for reduced pesticide residues may be estimat-

ed from market data or survey data. Both have seri-

ous limitations as well as advantages. Market data

has the advantage of being based on actual behav-

ior, but the limitation that: market conditions often

are very different from the policy and marketing sce-

narios we wish to evaluate. Survey data allows us to

incorporate these conditions into scenarios present-

ed to respondents, but can only elicit people’s stated

intentions. Even when conditions that are close to the

scenario later materialize, people may act quite dif-

ferently than they said they would. Research to un-

derstand and better control for this phenomenon is

far from complete. The survey data reported here

reflect this limitation.

Policy Research on Willingness

to Pay for Lowered Pesticide-

Residue Level
Policy research indicates that much of the public

is willing to pay for a single tougher standard regard-

ing pesticide residue level. But this is not to say that

people would buy products with lowered residue lev-

els if they were on the market. Rather, it is to say that

if a tougher standard were in place and people were

aware of them, they would judge these standards as

beneficial. Whether perceived benefits outweighed

costs would remain an open question, however, and

it would remain unproven that the public wanted

tougher standards.

To estimate the economic value of tougher stan-

dards to consumers, van Ravenswaay and Hoehn

(1991a) estimated the premium that consumers

would have been willing to pay for earlier removal of

Alar from the market during the Alar scare. Using

actual market data from the New York metropolitan

area, they estimated that New York consumers would

have been willing to pay more than an additional 30%

per lb for fresh apples in 1989 to avoid the risks of

Alar. On an annual basis, the average person would

have been willing to pay a total of about $2.35 to avoid

perceived risk from Alar.

Van Ravenswaay and Hoehn (1991b; 1991c) con-

ducted a national survey of households to estimate

what consumers would be willing to pay if all apples

were tested and certified (1) to have no pesticide res-

idues above federal limits, (2) to have no detectable

pesticide residues, and (3) to have no pesticide resi-

dues. Respondents were presented with apple pho-

tos and a range of prices and were asked about their
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purchase intentions on a typical shopping occasion

in the fall. The researchers estimated that consum-

ers were willing to pay an average of $.24 more per

lb for apples that normally cost $.79 per lb if all ap-

ples, but no other fruits, were certified and tested as

having no residues exceeding federal limits. No sta-

tistically significant difference in terms of the added

willingness to pay was found between the federal-lim-

it apples and the no-detectable-residue apples. But

it was estimated that consumers were willing to pay

an average of $.38 more per lb for the no-pesticide-

residue apples. This is $.14 more than the premium

for the other two residue standards. The estimates

of willingness to pay for reduced residue that are ob-

tained from this survey data are comparable to those

obtained in the study of consumer reaction to Alar

(van Ravenswaay and Hoehn, 1991a).

A surprising finding is that willingness to pay for

tougher pesticide-residue standards was not limited

to people perceiving great risk. Whereas for all re-

spondents perception of risk from pesticide residues

wasa statistically significant factor in explaining

willingness to pay, those who perceived high risks

were willing to pay only a penny more for the tough-

er standard than those were who perceived little risk.

This finding has two implications: (1) The public con-

siders very low risk unacceptable and (2) risk percep-

tion may not be the only factor accounting for will-

ingness to pay for lowered pesticide-residue level.

Marketing Research On

Willingness to Pay for Lowered

Pesticide-Residue Level
Marketing research suggests potential for fresh

produce specially tested and certified to meet tight-

ened pesticide-residue standards. As yet, this re-

search has addressed neither the consumer aware-

~ ness level likely resulting if certified produce was

offered for sale nor the effect of product presentation

and marketing on purchase. So the studies reviewed

in this report assume implicitly that (1) all consum-

ers are aware of the availability of the new certified

product and (2) the new certified product is present-

ed and marketed in a way identical to the marketing

of existing fresh produce. Obviously, the extent to

which these conditions diverge from actuality will

affect the validity of conclusions drawn from the stud-

ies about the potential market success of a new prod-

uct. Results therefore should be thought of as provid-

ing upper-bound estimates of consumer willingness

to pay for lowered pesticide-residue levels.
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Baker and Crosbie (1993) examined whether there

were distinct consumer segments in regards to the

acceptability of pesticide residue in fresh produce.

These researchers asked 160 shoppers at two super-

markets in San José, California to evaluate photo-

graphs of fresh apples, some of which were labeled

as having been tested for pesticide residues by a gov-

ernment or private laboratory. Apples also were de-

scribed as meeting one of three types of pesticide res-

idue standards: (1) current, (2) 35% less residue, and

(3) carcinogenic pesticide residue free. Apples varied

in price and extent of pest damage. Three distinct

consumer segments were identifiable in terms of will-

ingness to pay for apples certified to meet more strin-

gent standards. All three segments were willing to

pay more but differed in terms of how much. The seg-

ment willing to pay the least (29% of the sample) was

willing to pay an estimated $.22/lb extra for the gov-

ernment to certify that apples met existing standards.

More than 70% of the sample preferred no carcino-

genic pesticides, a reduced quantity of all other pes-

ticides, and a label certifying this. More than 70%

preferred government testing to private laboratory

testing. The authors concluded that a single residue

standard would not satisfy all three groups and that,

therefore, labeling pesticide residues might be a bet-

ter policy option.

Three other surveys have investigated potential
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consumer interest in pesticide-free foods. Two Geor-

gia surveys asked whether respondents would be

willing to pay more for certified pesticide-free fresh

produce (Misra et al., 1991; Ott, 1990; Ott et al., 1991;

‘Ott and Maligaya, 1989). A Michigan survey asked

whether respondents would be willing to pay for food

products grown without the use of pesticides and/or

chemicals (Atkin, 1990). Responses are presented in

Table 3.3.

Response differences among the three surveys may

reflect differences between Georgia and Michigan or

among questions asked. The Michigan survey gave

respondents the opportunity to indicate several lev-

els of percentages. The Georgia surveys offered few-

er response categories, which may have created end-

point bias.”

Although survey results differed, responses sug-

gested that many consumers might be willing to pay

for certified fresh produce but unwilling to pay either

at levels approaching the typical premium for organic

foods or at levels reported by consumers of organic

food in studies to be described. Responses also sug-

gest a wide range of consumer preferences. Between

one-quarter and one-third of respondents were un-

TMind-point bias occurs when answer categories given to respon-

dents change their answers.

Table 3.3. Results (in percentages) from three surveys about the average consumer’s willingness to pay for pesticide-free fresh foods

313 Atlanta suburban

supermarket shoppers

(1988)*; WTP? for pesticide-
Willingness to pay free fresh produce

600 Michigan households by

telephone (1990): WTPfor food
products grown without the use of

pesticides and/or chemicals

389 members of the Georgia

Consumer Panel by mail

(1989)°: WTP for certified

pesticide-free fresh produce

No 34

Yes 66

Don’t know 0

Yes:

Pay 5% more 56

Pay 10% more 10

Pay > 10% NA°
Don’t know NA

26 29

45 66

29 5

24 23

15 21

6 17°
NA 5

*Ott, 1990; Ott and Maligaya, 1989.

PWTP = willing to pay.

“Ott et al., 1991.

Satkin, 1990.

°NA = not applicable to survey.

"10% were willing to pay 15% or 20% more. 7% were willing to pay 25% or 30% or more.
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willing to pay a premium for pesticide-free fresh

foods. At least 10% and perhaps as many as 40% of

respondents were willing to pay a 10% premium or

higher.

As a percentage of total food spending, these pre-

miums would require consumers to increase annual

food expenditures substantially. According to recent

figures of the U.S. Department of Labor (1989; 1990),

annual average expenditures per household in 1987

was $263 for fresh fruits and vegetables and $2,472

for all food eaten at home (in 1990 dollars). Thus, if

higher prices did not reduce total quantities pur-

chased, spending 10% more on fresh produce would

cost the average household about $26 per year, and

spending 5% more on all food would cost about $250

more per year.

One might expect that differences in risk percep-

tion would help explain differences in willingness to

pay. Only the 1989 Georgia survey evaluated this

hypothesis and Huang et al. (1990) found that the

level of concern about pesticides helped explain will-

ingness to pay.

Willingness to Accept Pest

Damage

Inasmuch as lower pesticide-residue level can

mean poorer quality and higher price, whether con-

sumers will accept more damage for lower residue

level is an important question addressed by both pol-

icy and marketing research.

In their policy study, van Ravenswaay and Hoe-

hn (1991b, 1991c) asked a national sample of house-

holds to evaluate color photographs of apples with

varying levels of pest damage and offered for sale at

a range of different prices. They estimated that con-

sumers were willing to accept damage of 7.5% of the

visible area on the photo in return for guarantees that

residues were below federal limits and that price did

not change. Damage acceptance was 12% of the visi-

ble surface of the photo for guarantees that there

were no residues and that price did not change.

In another marketing study, Baker and Crosbie

(1993) asked San José shoppers to evaluate photo-

graphs of apples showing damage of 0, 1.6, and 3.4%

of the visible surface area and priced at $.39, $.79,

and $1.19/lb. Some apples were labeled as certified

and tested to meet a variety of residue standards.

Accounting for approximately 40% of preference

rankings, damage on apples was the most important

factor determining respondent preference for the

apples presented to respondents. Price and certifica-
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tion labels accounted for 20% each. Distinct consum-

er segments existed, however. The largest segment

(55%) placed a high value on avoiding damage where-

as a smaller segment (16%) was comparatively un-

concerned.

In 1988, Bunn et al. (1990) interviewed 229 shop-

pers in 12 supermarkets in Los Angeles and San

Francisco. The researchers presented respondents

with three photographs of oranges—one perfect or-

ange, one with 10% surface scarring from thrips, and

one with 20% scarring. Note that these surface ar-

eas were measured in terms of the percentage of dam-

age on one side of a two-dimensionally photographed

orange: that is, on a real orange, the total surface area

would be larger, so the percentage of damaged area

would be smaller. Respondents were asked how much

more or less willing they would be to buy each of the

scarred oranges than the perfect one, and most re-

spondents (78% and 88% for each of the damaged

oranges, respectively) were less willing to buy. But

when respondents were told that the scarred orang-

es were grown with 50% less pesticide and asked

again about their willingness to buy, most respon-

dents (63% and 58%, respectively) reported that they

would be more willing to buy the scarred oranges

than the perfect orange. Only 25% and 34%, respec-

tively, reported being less willing.

Ott and Maligaya (1989) asked Atlanta shoppers

whether they would accept cosmetic damage to ob-

tain pesticide-free fresh produce. Most (61.5%) would

not. When asked whether they would accept insect

damage, even more respondents (88.4%) would not.

All studies of willingness to accept pest damage

indicate that consumers place a high value on avoid-

ing damage although some value avoidance more

than others do. There appears to be a segment of con-

sumers who will accept some damage in return for

reduced residue level, but acceptable damage level is

low and likely dependent on type of fruit or vegeta-

ble. Generalizing therefore is unwise. For example,

although perhaps unwilling to accept much damage

on fruits and vegetables served fresh, especially to

children, consumers may consider damage on foods

used primarily in cooking more acceptable. Studies

of a variety of foods are needed to determine consum-

er preferences. -

Willingness to Pay for Organic

Foods

Although organic foods are not necessarily pro-

duced without pesticides, many people believe that
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they are. A survey of 1,003 Michigan households (van

Ravenswaay et al., 1992) found that 29.3% strongly

agreed and 41.5% somewhat agreed with the state-

ment that food labeled organic was grown without

pesticides.

To approximate willingness to pay for lowered pes-

ticide-residue levels in food, several researchers have

estimated price premiums for organic foods. For ex-

ample, by estimating price premiums from weekly

prices recorded for 27 organic and conventionally

grown produce items at two food cooperatives, one

health food supermarket, and two supermarkets in

West Los Angeles and Santa Monica over a ten-week

period in the spring of 1985, Hammitt (1986) sought

to estimate consumer willingness to pay for lowered

pesticide residue levels.

Premiums depend on produce type. For example,

estimated organic price premium per pound was $.02

for potatoes, $.37 for apples, and $.62 for broccoli. On

average, organic price premiums were about 45% of

the conventional price. Thus, if the hypothesis is ac-

cepted that organic produce and conventional pro-

duce differ only in terms of organic attribute, conven-

tional potato purchasers were unwilling to pay $.02

more per lb for the organic attribute.

To examine consumer views of organic food, Ham-

mitt also conducted a pilot study with organic-food

and conventional-food consumers. A brief question-

naire was administered to assess both willingness to

pay for organic produce and risk perceptions; 45 us-

able responses resulted. Reported willingness to pay

for organic food differed between the two groups. The

median response of conventional-food consumers was

that they would be willing to increase their fresh pro-

duce expenditures by 5% to purchase the safer pro-

duce (almost always the organic version). The medi-

an response for organic consumers was 50%, which

is close to the median organic price premium of 45%

‘estimated by means of market data.

Hammitt’s (1986) focus groups also revealed that

consumers did perceive significant differences in risk

among different types of produce. Some, however,

thought that peeling or cooking might lower residue

level. Both groups thought that conventional produce

was more attractive cosmetically. Consumers of or-

ganic food stated that the main reason they bought

it was their own family’s health; others did so for po-

litical, ecological, nutritional, or taste reasons.

Like Hammitt, Rae (1987) sought to characterize

organic-food consumers’ willingness to pay for organic

food. In April 1987, Rae conducted a survey at four

Bread and Circus stores, which sell both organic and

conventional foods in the Boston area. Rae sampled
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400 customers, who were given $10 in free food for

completing the survey.

The average customer spent an estimated $12 to

$13 per month extra for organic foods. The addition-

al travel costs of organic food customers were estimat-

ed to be between $15 and $18 per month. Combining

the organic premium and the travel costs, it was es-

timated that the average organic food customer in-

curred expenditures of between $27 and $31 extra per

month. Using a 5% discount rate, the present value

of 40 years worth of these expenditures was estimat-

ed to represent a lifetime willingness to pay for or-

ganic food of at least $5,850 to $6,700. This is a low

estimate, for consumers of organic food may be will-

ing to pay more than they currently are paying, and

the real discount rate may be substantially less than

5%.

To estimate maximum willingness to pay, the sur-

vey asked respondents whether they would support

a referendum requiring the EPA to eliminate most

pesticide use if the agency knew it would increase the

cost of food by a certain percentage. Different respon-

dents were given different percentages, i.e., 20, 40,

50, 60, and 80%, and if they did not support the ref-

erendum, they were asked to report the percentage

that they would be willing to pay. On average, respon-

dents said they were willing to pay at least 38% more.

After adjusting for the fact that some supporting the

referendum may have been willing to pay even more

than they were asked, the researchers estimated an

average willingness to pay of 49%, or $115 more per

month. Discounted at 5% over 40 years, this yielded

a lifetime willingness to pay of about $24,000. Once

design differences between the two studies are ac-

counted for, Rae’s (1987) estimates of consumers’ will-

ingness to pay for organic food are comparable to the

estimates of Hammitt (1986) (van Ravenswaay,

1992),

Three surveys conducted in 1989 and in 1990

sought estimates of the percentage of households

purchasing organic food, but data conflicted. One

survey is the 1989 version of a national telephone

survey conducted annually by the trade publication

The Packer. The second is a mail survey conducted

by Jolly et al. (1989) of households in three Califor-

nia counties. The third is a Michigan telephone sur-

vey conducted by Atkin in 1990 for the MDA. Data

from the surveys are summarized in Table 3.4.

No more than 10%, and possibly less than 5%, of

consumers should be described as frequent purchas-

ers of organic food. Thus, although the Hammitt

(1986) and Rae (1987) studies provide lower-bound

estimates of what organic-food consumers are will-



Risk Acceptability and Pesticides

ing to pay, little in fact is known about what the ma-

jority of shoppers are willing to pay for pesticide-free

food.

Jolly (1989), who used survey data from three

counties in California, also sought to estimate organic-

food consumers’ willingness to pay premiums for or-

ganic apples and peaches. (See also Jolly, 1991.) Only

responses from the portion of the sample that had

reported buying organic foods in the prior three

months were used although the subsample size was

not reported. Jolly estimated that organic consum-

ers were willing to pay, on average, 37% more for

organic apples if the conventional price was $.68/Ib,

and 69% more for organic peaches if the convention-

al price was $.49/lb. Average premiums, then, were

$.25 and $.34, respectively.

These organic premiums, which should represent

the average organic consumer’s maximum willing-

ness to pay for organic fruits, are lower than the cor-

responding market price premiums estimated by

Hammitt, i.e., $.37 for apples and $.67 for peaches.

Potential organic consumers therefore may be unwill-
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ing to pay the prevailing prices for organic fruits,

There are several reasons that results from stud-

ies of organic-food consumers should be used cau-

tiously to reach either policy or marketing conclu-

sions. First, although organic price premiums may

be higher than most consumers are willing to pay for

lowered pesticide-residue levels, consumers are not

necessarily unwilling to pay nothing at all. Second,

because organic-food price premiums reflect all the

reasons for which consumers purchase organic food—

not just reduced residues, the price premiums for

organic foods should be higher than those for certi-

fied produce. Third, organic foods look different and

are marketed and distributed differently from con-

ventionally produced foods, and not all consumers are

aware of or have easy access to organic foods. These

factors constitute a few of the nonprice reasons that

organic foods are not purchased by conventional con-

sumers. Fourth, not all consumers think that organ-

ic foods are produced without pesticides. When these

consumers do not purchase organic foods, their ac-

tions may belie a willingness to pay for lowered pes-

ticide-residue level.

Table3.4. Results (in percentages) from three surveys estimating the percentage of households purchasing organic food

1,260 households nationally,

October 1989 for Fresh Trends

mail survey*: Seek and buy

organically grown produce in

946 households in 3

California counties for
University of California mail

survey®: Purchase

600 households in Michigan

for MDA/MSU telephone

interview’: Ever purchase
organically grown foods;

Response previous 12 months organically grown products how often?

No 89 38 48

Yes 11 62 45

Don’t know 0 0 7

16~30 times/month®

Veryoften! _— 28 7

5—15times/month® — 9° _

1—4times/month®

Occasionally! — 23° 23!

Less than once/month®

Seldom! — age is!

Jones and Zind, 1990.

Marin, Sacramento, and San Diego counties.

“Jolly et al., 1989.

Satkin, 1990.

® ‘Survey data correspond to appropriate superscript ° or!in response column.



4 Consumer Reactions to Animal Drugs

Few studies specifically have addressed consum-

er reaction to existing animal drugs, perhaps because

there has been less controversy about them compared

to pesticides.’ Nonetheless, the potential for contro-

versy over the introduction of two new animal

drugs—bovine somatotropin (BST) and porcine soma-

totropin (PST)—has stimulated research on potential

consumer reaction.

The main reason that consumer reaction has been

studied is that these drugs are produced by means of

biotechnology. But from the consumer’s perspective,

the main source of controversy is not how these drugs

are produced, but whether their use in livestock

production might adversely affect human health. The

intent of this chapter, therefore, is to use prospective

and retrospective studies of consumer reaction to BST

and PST to understand consumer concerns about

animal drugs—not public concerns about biotechnol-

ogy.®

Bovine Somatotropin"®
Public reaction to the introduction of BST depends

on public awareness of its use. Bovine somatotropin

is a naturally occurring protein regulating milk out-

put in dairy cows. Obviously, if the substance was

used in dairy production and the public was not

aware of its use, public reaction would be minimal

because consumer awareness depends on informa-

8Only two studies were found on consumer reaction to an exist-

ing animal drug: Kaiser et al. (1991) who examined consumer re-

action to antibiotics in milk as well as to bovine somatotropin (BST)

and Kinsey et al. (1993) who examined consumer reaction to a va-

riety of safety issues on meat.

®Public concern about biotechnology in agriculture is an impor-

tant issue. The most contentious issues are likely to be about the

genetic manipulation of food plants and animals and the genetic

engineering of organisms to produce food plants and animals. For

consumer research on this subject, see Hoban and Kendall (1993).

l0Studies described in this section used the term BST in their

surveys. The terminology used here reflects that used in the stud-

ies rather than more technically correct references such as rBST.
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tion. Awareness would increase if BST was the sub-

ject of numerous news reports or if milk was labeled

regarding its use.

Studies conducted in states or at times when BST

was not controversial have reported low levels of con-

sumer awareness. For example, in a 1989 survey of

605 randomly selected Virginia households, only 20%

had heard of BST (McGuirk et al., 1992; Preston et

al., 1991); in a 1990 survey of 716 randomly selected

New York households, 26.7% had; in a 1990 survey

of 219 Missouri households, 42% had (Slusher, 1990).

In contrast, a survey of 1,056 households in Wiscon-

sin, where BST had become quite controversial, re-

ported an awareness level of 90% (Douthitt, 1990).

In November 1993, the FDA approved BST use in

dairy cows. After approval, the major television net-

works covered consumer protests. To determine

awareness levels after media coverage, Hoban (1994)

surveyed 1,004 randomly selected households nation-

wide. Only 4% of individuals surveyed had read or

heard a lot about BST; 15% had heard something; and

62% had heard nothing at all. Evidently, awareness

levels remained low after FDA approval.

A key factor affecting response of consumers who

were aware of BST was the perception of health risk.

Hoban’s (1994) national survey asked respondents

this question: “The federal Food and Drug Adminis-

tration has ruled that milk from cows that receive

BST is unchanged, safe, and nutritionally the same

as milk currently on grocery store shelves. Given this

information, would you personally have any concerns

about the milk?” Sixty percent said that they would

not be concerned whereas 38% would. When asked

what concerns they would have, most respondents

mentioned concerns related to their risk perceptions.

Half of respondents mentioned human health effects;

23%, inadequate research or testing; 15%, distrust of

government. But 11% mentioned adverse effects on

cows, and 4% mentioned the economy.

When Hoban’s study is compared with studies of

consumer perceptions of BST risks before FDA ap-

proval, approval had a positive effect on consumer

confidence. In the Virginia (McGuirk et al., 1992;

Preston et al., 1991) and New York (Kaiser et al.,
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1992) studies, respondents were given both a brief

description of BST as a naturally occurring protein

hormone and a summary of scientific conclusions

about its safety and were told that the FDA soon

might approve its use. Virginia respondents were

‘asked whether they agreed that “approval of BST will

make milk unsafe to drink.” Forty-four percent of

respondents disagreed, 19% agreed, 37% did not

know. New York respondents were asked whether

they agreed that “milk will be safe to drink ifthe FDA

approves BST.” On a scale with 1 representing strong

agreement, 3 representing don’t know, and 5 repre-

senting strong disagreement, average response was

3.05. The authors concluded that most respondents

did not know enough about BST to judge its safety.

In fact, 40.6% of the New York sample selected “don’t

know.”

Different results were obtained in Missouri and

Wisconsin, however. In a Missouri study in which

respondents were given no information about BST or

its safety but were asked whether they would be con-

cerned to learn “that the FDA approved milk pro-

duced with BST, a growth hormone, as safe for hu-

man consumption,” 49% said that they would

probably or definitely be concerned. Thirty-nine per-

cent said that they probably or definitely would not

(Slusher, 1990). The much smaller percentage of re-

spondents choosing the “don’t know” response than

in the Virginia and the New York surveys might have

been due to differences in interpretation of the ques-

tion in the Missouri study. For example, respondents

might have believed that the question asked about

how concerned they would be if the FDA approved

BST at that point in time before the scientific stud-

ies regarding its safety had been completed.

In Wisconsin, much greater concern about the safe-

ty of BST produced milk was observed (Douthitt,

1990). Seventy-one percent of Wisconsin households

believed, FDA assurances notwithstanding, that fu-

ture studies might implicate BST as harmful to hu-

man health. This greater concern may reflect great-

er awareness of and greater controversy about BST

in Wisconsin. As mentioned, other studies have linked

awareness level to safety concerns (Preston et al.,

1991).

-Another factor affecting public perception of risk

and thus reaction to BST is trust in government. Pre-

ston et al. (1991) found a large percentage of Virgin-

ians skeptical about government’s role in guarantee-

ing milk safety. Thirty-four percent disagreed with

the statement that “government will make sure that

milk supplies are safe to drink”; 54% agreed, and 12%

did not know. Similarly, 51% of Missouri respondents
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agreed that “if the government, such as the Food and

Drug Administration and the U.S. Department of

Agriculture, says a production process is safe then it

is okay to eat foods produced that way”; 31% dis-

agreed, and 18% were neutral.

Given consumer uncertainty about BST safety and

their skepticism about the government’s regulation

of food safety, it is not surprising that some studies

found consumer preference for BST labeling. Eighty-

five percent of Virginia respondents thought that

“milk from BST-treated cows should be labeled” (Pre-

ston et al., 1991). Only 68% of Wisconsin respondents

supported labeling (Douthitt, 1990), but this fact may

reflect limited support for any use of BST.

The potential impact of BST approval on milk pur-

chases was examined in the New York (Kaiser et al.,

1992) and the Virginia (McGuirk et al., 1992; Preston

et al. 1991) studies, which provided upper-bound es-

timates by examining how much purchases would fall

if all consumers became aware of BST use and the

price of milk remained unchanged. In both states,

82% of respondents indicated that they would not

change their purchase of milk if prices did not fall.

Thus, the upper-bound estimate of the expected de-

cline in milk purchases after BST approval therefore

was approximately 15% in New York and 14% in Vir-

ginia. The study also examined how this estimate

would be affected if milk prices fell $.10 and $.40/gal.

As expected, the predicted decline in milk purchases

was not as large, but lower milk prices did not com-

pletely offset the decline associated with BST use. The

Virginia study predicted a decline in milk purchases

of 12.2% if prices fell $.10 per gal. and a decline of

9% if they fell $.40. Again, these predictions con-

cerned the effect on purchases if 100% of consumers

became aware of BST approval.

But because all consumers probably would not be-

come aware of approval, Kaiser et al. (1992) adjust-

ed their upper-bound estimate of the decrease in milk

consumption in the New York sample. Only 26.7% of

New York respondents were aware of BST, and the

researchers assumed that only aware consumers

would reduce purchases. The awareness-adjusted

estimate indicated a 5.5% decline in milk purchases

if BST was approved and milk prices (and all other

factors) remained unchanged.

This awareness-adjusted estimate of the decrease

in New York consumption is larger than what appears

to have occurred nationally. Hoban’s (1994) national

study after FDA approval of BST asked, “Thinking

about the amount of milk you and your family con-

sume, would you say that your family’s milk con-

sumption has gone up, gone down, or stayed the same
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during the last two months?” Nine percent of respon-

dents indicated a decrease in consumption. Only 10

of the 1,004 respondents reported reducing their con-

sumption of milk as a result of BST use (Hoban, pers.

com., 1995). Obviously, decreased milk consumption

by less than 1% of consumers would not account for

a predicted 5.5% decrease in milk consumption."

The discrepancy between what seems to have oc-

curred and what was predicted to occur raises doubts

about the validity of the methods used to predict the

impact of BST approval. The possibility of decreases

in the price of milk following FDA approval of BST,

however, could account for the discrepancy. Also a

discrepancy between predicted and actual purchas-

es in fact was to be expected because the Virginia and

the New York studies presented consumers with a

scenario at a time when the FDA approval of BST was

still uncertain and scientific controversy over the

safety of BST wasa distinct possibility. Additional-

ly, BST awareness levels seemed somewhat less af-

ter FDA approval than predicted. Almost two-thirds

(62%) of respondents in Hoban’s study had not heard

or read anything about BST.

Ultimately, the FDA decreased the chance of sci-

entific controversy by publishing the evaluation of

BST safety before approving its use, thus providing

a forum in which scientific consensus could develop.

Such steps probably were important in decreasing

public controversy over BST. Research such as Ho-

ban’s (1994) indicates that scientific scrutiny of the

safety of BST is an important factor determining con-

sumer acceptance.

Research indicates that consumers may prefer la-

beled to unlabeled milk. To estimate the market po-

tential for BST labeling, Douthitt (1990) asked Wis-

consin respondents whether they would prefer to

purchase milk labeled as being from untreated herds,

as long as-there was no difference in price. Seventy-

seven percent stated this preference. Of this group,

87% (or 67% of all respondents) stated that they would

be willing to pay at least $.05 more per half-gallon

for labeled milk. The average premium that respon-

dents were willing to pay for BST-free milk was $.22

per half-gallon, or 20% of current milk prices, Because

the consumer sample was universally aware of BST

and of the availability of labeled milk, these results

should be treated as upper-bound estimates of the

l1Hoban’s (1994) study found that 14% increased milk consump-

tion. In contrast, McGuirk et al. (1992) reported that more than

10% of respondents would have increased milk consumption if prices

decreased by $.40 per gallon.

Public Perceptions of Agrichemicals

market potential for labeled milk. As demonstrated,

consumers outside of Wisconsin are much less aware

of BST. Moreover, awareness of the availability of

labeled milk depends on marketing and advertising

efforts to promote it, and market prices depend on

supply as well as demand. Although it will take sev-

eral years before we know how consumers actually

react to the recent FDA approval of rBST, there is

anecdotal evidence of a developing market in BST-

labeled milk. For example, Land O’Lakes is selling

milk labeled “BST-free” in some areas, and organi-

cally certified milk companies report increased sales.

Research on consumer reaction to BST has provid-

ed useful insights into how to communicate the risks

associated with agricultural technology. Hoban (1994)

found that consumer acceptance of BST increased

significantly when respondents were informed that

“the National Institutes of Health, the American

Medical Association, and several other independent

medical groups have found milk from cows that re-

ceive BST is unchanged, safe, and nutritionally the

same as milk currently on grocery shelves.” Addition-

ally, Hoban found that, among scientific organiza-

tions, the American Medical Association was the most

credible source of information about safety of BST.

The National Institutes of Health, the FDA, the

American Dietetic Association, and state university

and agriculture department scientists also were con-

sidered fairly credible. The least credible sources were

packaged-food manufacturers, chefs, activist groups,

and grocery stores.

Porcine Somatotropin
Porcine somatotropin is a naturally occurring

growth protein causing hogs to produce more lean

muscle and less fat. Because of the increasing demand

for low-fat foods, PST use in hog production could

increase pork consumption. On the other hand, pub-

lic concern about chemicals in food could limit con-

sumer acceptance of PST. For this to happen, consum-

ers would need to become aware of the chemical and

to develop concerns about potential health risks.

Studies of consumer reaction to PST, however, have

examined neither consumer awareness nor consum-

er risk-perception, but instead whether consumption

would be affected if all consumers were aware of PST

use. Because it is very unlikely that even most con-

sumers ever would be aware of PST, estimates of the

extent to which PST awareness would affect pork

consumption must be interpreted, again, as upper

bound.

In 1988, Halbrendt et al. (1990) surveyed 1,106
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randomly selected households in five metropolitan

areas: Atlanta, Chicago, Los Angeles, New York, and

Philadelphia. Respondents were provided with sev-

eral brief alternative descriptions of PST and asked

whether they would “eat less pork due to the use of

PST in its production.” Sixty-seven percent of respon-

dents stated that they would not change their con-

sumption of pork; 33% would.

Assuming that pork would be cheaper if PST was

used, 44% of respondents stated that they would in-

crease consumption. If pork produced with PST was

leaner, 46% would eat more pork and 48% would be

willing to pay a premium. The study did not report

how much cheaper or leaner pork would have to be

to offset consumer concerns about safety. These re-

sults suggest that study of tradeoffs between bene-

fits and risks is important in predictions of consum-

er acceptance of new technology.

Additional results of this PST survey have been

reported for a sample of 495 Atlanta households

(Florkowski et al., 1989). In the Atlanta survey, PST

was called TROPIN and respondents were told that

its use in production would lead to leaner, faster

growing, cheaper hogs. More than one-quarter of re-

spondents stated that they would be likely to increase

consumption of pork produced with TROPIN because

it would be leaner; 12.6% of respondents said they

would not eat pork unless it was produced with

TROPIN. Thirty-two percent said they would pay $.05

to $.10 more per lb for pork produced with TROPIN.

Nearly 40%, however, said they would not increase

consumption of pork if produced with TROPIN; 47%

would not pay more for such meat.

Additional results have been reported for the sam-

ple of 400 New York/Philadelphia households (Hal-

brendt et al., 1989). In this survey, respondents were

given different descriptions of PST, i.e., growth pro-

motant, somatotropin, growth hormone, and repar-

titioning agent. In New York and Philadelphia, 32%

stated that they likely would increase consumption
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of pork produced with PST because it would be lean-

er; 46%, that they would not change consumption if

PST produced pork were leaner, and 22%, that they

would be “less likely to eat more.” About half of re-

spondents said they would be willing to pay a premi-

um for PST produced pork if it was leaner. More than

20% said they would be likely to eat less pork if pro-

duced with PST.

The Atlanta, New York, and Philadelphia surveys

also asked respondents about their belief in safety

claims. Results were similar regardless of PST de-

scription. More than 80% of Atlanta respondents said

that they would be inclined to believe public health

officials’ claims that the substance was safe, and more

than 75% said they would believe the safety state-

ments of federal agencies. In New York and Phila-

delphia, 75% of respondents said they would believe

federal agencies and 87% said they would believe

university scientists. The levels of belief in safety

statements reported in these studies are higher than

those found in the BST studies. There is no appar-

ent reason for this difference, but question wording

could be a cause.

These findings should be interpreted cautiously

because survey design issues still are unresolved and

the estimates may have a large range of error. How-

ever, a few general conclusions seem warranted. The

studies of consumer reactions to PST contrast with

those on BST. A larger percentage of consumers re-

port willingness to purchase pork produced with PST

compared to milk produced with BST. Apparently,

consumers place a very high value on leanness, and

for about a third of consumers, this value appears to

more than offset concerns about safety. This finding

may help to explain why BST has been so much ‘more

controversial than PST. Nonetheless, for about a

quarter of consumers, safety concerns appear to out-

weigh the benefits of lower price and greater lean-

ness. We are reminded once again that consumer

preferences are diverse.



5 Summary and Conclusions

Public perceptions of the risks and the benefits of

agricultural technologies can influence government

and business decisions to use them or to invest in

their development. Consequently, what the public

perceives and why, as well as how its perceptions af-

fect food purchases and public policy, are important.

Yet research on these complex topics is in its infan-

cy, and theoretical concepts and measurement instru-

ments needed to produce accurate knowledge are

being developed. Conclusions presented in this report

should be regarded as tentative and deserving scru-

tiny.

One reason for not taking existing survey results

at face value is the very discrepant findings regard-

ing perception of risk from agrichemicals. When

asked directly about their perceptions of potential

hazards from these compounds, most subjects re-

sponded that there was a serious hazard. But when

asked what food safety problems they were worried

about or what they believed their personal risks to

be from food, a much smaller number mentioned ag-

richemicals. In general, public awareness of specific

compounds is minimal. When asked whether specif-

ic foods are safe when FDA-approved compounds are

used, many consumers say they don’t know.

Contrary to popular belief, great differences in

public perceptions of risk from pesticides exist. Ap-

proximately one-quarter of the public perceived a

very great chance of harm from pesticide residues in

food; approximately the same fraction perceived very

little or no chance. These differences in risk percep-

tion as yet are unexplained. They may be due partly

to differences in consumer access to or understand-

ing of risk information. For example, there is some

evidence that consumers with higher income and

education levels perceive less risk from pesticides

than other consumers did. Another possible explana-

tion is that consumers experience or perceive differ-

ent risk contexts. That is, some consumers may have

reason to believe they experience higher or lower

exposure to pesticide residues than the average con-

sumer does. Some may have reason to believe they

are more or less susceptible to harm from exposure

to residues,
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Because considerable differences in risk percep-

tions exist among members of the public, it is unwise

to make blanket statements about what the public

believes about agrichemicals. Moreover, these differ-

ences imply that there are very different food safety

and environmental policy preferences among differ-

ent public segments.

Although most respondents seemed to perceive lit-

tle risk from pesticide residues in food, there was less

evidence about their perceptions of risks from animal

drugs. Although the evidence suggests that a larger

percentage of the public perceived risks from pesti-

cide residues than from animal drugs, additional data

are necessary. The limited data on perceptions of risks

from animal drugs suggest there is a great deal of

uncertainty among the public. This finding may re-

flect lack of information or differences in survey ques-

tion design.

Survey results also suggest that not all consum-

ers disagree with scientists’ views about the health

risks associated with agrichemicals. Most respon-

dents also seemed in surprisingly close agreement

with regulators in terms of their assessments of the

proportion of foods with detectable levels of pesticide

residues. Most respondents believed, however, that

the pesticide residue level in food exceeds federal safe-

ty standards. In contrast, the FDA reports that more

than 95% of the foods that it samples have residue

levels well below federal standards.

Most respondents seemed to perceive a broader

range of health effects than the cancer risks typical-

ly addressed by government officials and scientists.

Indeed, a large segment of consumers do not mention

cancer when asked what health problems they asso-

ciate with pesticide residues in food. This finding has

important implications for risk communication. Most

scientists and risk communicators have focused on

the potential carcinogenicity of agrichemicals, and

this focus likely has been too narrow.

The public has agrichemical concerns in addition

to the potential harm to consumers. Most of the pub-

licis concerned about the harmful effects of pesticides

on the environment, especially on wildlife and

groundwater. They also are concerned about the im-
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pacts of pesticides on farmworkers. These concerns

may be as important as or more important than con-

cerns about consumer health in determining public

reaction to agrichemicals, but additional research is

needed to verify this.

But trust in people may be as important as, if not

more important than, perceptions of the inherent

safety of agrichemicals. The majority of the public

does not trust the government to set appropriate safe-

ty standards or to enforce them. There is public skep-

ticism about whether farmers ensure their products’

safety. Public opinion is split over whether the sci-

entific community truthfully represents the health

risks from pesticides. The public sees the news me-

dia as tending to sensationalize as well as providing

timely warnings. Finally, public-policy makers tend

to rank priorities on the basis of relative risks—not

on the basis of public trust or confidence. For all these

reasons, the importance of restoring trust and confi-

dence during the setting of policy priorities needs

reconsideration and reaffirmation.

Willingness to Pay for Decreased

Pesticide Use

Although it seemed that most respondents per-

ceived small health risks from pesticide residues,

these risks may not have been acceptable. The few

existing studies indicate that most consumers believe

that insects, diseases, and other pests can be con-

trolled effectively without pesticides. Although more

than half of respondents recognize that it may cost

more to use alternative controls, many do not and

thus perceive no benefits from pesticide use.

The implication of studies of consumer willingness

to pay for lowered pesticide-residue levels depends on

whether the studies were conducted for policy or

marketing purposes. Policy research estimates the

value to reasonably informed consumers of changing

pesticide residue policy. Marketing research esti-

mates the likelihood that consumers will actually

purchase foods with lowered pesticide-residue levels.

Policy research suggests that the public is willing

to pay for tougher pesticide-residue standards. But

because their cost has not been estimated, whether

it would be outweighed by benefits is unknown.

The results of marketing research on consumer

willingness to pay for products with lowered pesti-

cide-residue levels are upper-bound estimates. Pur-

chase depends on whether consumers are aware of

the new product, how presentation and marketing of

it compares to established products, and the response
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of competitors. Because current marketing research

has not studied all these factors, estimates of consum-

er willingness to pay are based on the assumptions

that (1) all consumers are aware of the new reduced-

residue product, (2) an identical process is used to

market it and the conventionally produced product,

and (3) the availability of substitutes remains un-

changed. Obviously, estimates of consumer willing-

ness to pay under actual market conditions would be

much lower.

Marketing research suggests that most consum-

ers might be willing to pay as much as 5% more for

guarantees of reduced risks from pesticide residues.

About one-quarter to one-third of consumers seemed

unwilling to pay to avoid pesticide residues. At the

very most, 5 to 10% of consumers now purchase some

organic foods and, to avoid pesticide residues, seem

willing to pay premiums as high as 50% over the price

of some conventional foods. Such great differences

suggest that a single policy regarding risk from pes-

ticide residues in food is unlikely to please all con-

sumers, many of whom may prefer an array of choic-

es.

There is some evidence that minor levels of pest

damage are acceptable if consumers believe that pes-

ticide-residue levels are lowered. Without this guar-

antee, pest damage may be unacceptable, for most

consumers value its avoidance.

Both policy and marketing research indicate that

most consumers place a high value on current gov-

ernment standards limiting pesticide risks. In other

words, most consumers seem to believe that govern-

ment residue standards provide them significant

health protection. The data also suggest that many

consumers, however, would be willing to pay to en-

sure that foods actually meet government standards.

Thus, consumers have doubts about enforcement.

Differences in the perceived level of risk rather

than in the perceived value of avoiding adverse

health outcomes may account for some of the differ-

ences in willingness to pay to avoid pesticide residues.

Most organic-food consumers perceive very great risk

from pesticide residues in conventional foods. Most

other consumers perceive some small risks. Such

great differences suggest that consumers either con-

sult widely different sources of information about

health and diet or regard as authoritative very dif-

ferent sources. Consumers also may have unique di-

etary patterns that increase their exposure to pesti-

cides or may recognize unique health conditions or

age factors that make them more susceptible to harm.

Studies of organic-food consumers provide addi-

tional evidence about the willingness to pay for low-
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ered pesticide-residue levels. This evidence should be

used cautiously, however, because price premiums for

organic foods derive from several sources—not just

from lowered pesticide-residue levels. Additionally,

organic foods are marketed differently from conven-

tional foods and can look different from them.

Public Reaction to Animal Drugs
Consumer awareness of animal drugs is quite lim-

ited and depends on the controversy surrounding

them and on their coverage in the media. For exam-

ple, less than 20% of consumers were aware of BST

after it was approved by the FDA. If consumers are

unaware of the use of a new animal drug in food, they

cannot alter purchase patterns as a result. Because

most studies of the effect of animal drugs on food

purchases predict for cases in which 100% of consum-

ers are aware, predictions usually are upper-bound

estimates of likely impact.

Since the FDA approved BST for use, it is possible

to compare how consumer purchases actually

changed with how they were predicted to change.

Although market data have not been analyzed yet, a

consumer survey conducted after FDA approval

found that less than 0.5% of consumers reported hav-

ing decreased milk purchases as a result. Studies

conducted several years before FDA approval predict-

ed that consumer purchases would decrease by as

much as 15% if 100% of consumers became aware of

BST approval and if the price of milk remained the

same. If the price fell $.40 per gal., purchases were

predicted to decline by only 9%.

The discrepancy between what seemed to have

occurred and what had been predicted likely was due

to several factors. First, predictions were based on the

assumption that 100% of consumers would be aware

of BST, but awareness level turned out to be only

about 20%. Second, it is unknown to what extent milk

prices were affected after BST approval. Third, pre-

dictions may have influenced how the BST approval

process was conducted and, consequently, the extent

of controversy ultimately reported in the press.

Studies of the impact of PST also assume 100%

consumer awareness. They suggest that as many as

one-third of consumers would decrease pork con-

sumption if price and leanness remained unchanged

after approval. Lower prices and leaner meats were

very attractive to consumers, however, about one-

third might have been willing to buy more pork if it

was leaner and cost approximately $.05 more per lb.

The studies of BST and of PST arrive at different

results regarding the effect of government approval
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on consumer beliefs about safety. The BST studies

report widespread consumer skepticism about wheth-

er the government would ensure milk safety. They

also report a great deal of consumer interest in milk

labeling. In contrast, the PST studies report.that

three-fourths of consumers believed government safe-

ty claims. Both sets of studies, however, indicate that

thorough scientific scrutiny is important in earning

public trust.

How consumers ultimately react to foods produced

with new animal drugs depends on many factors.

Public awareness is critical, as are the extent of con-

troversy over safety and the subsequent coverage by

news media. Government and industry can affect

controversy level by ensuring that scientific scruti-

ny is thorough and broadly inclusive so that scientif-

ic consensus develops and includes scientific bodies

that the public considers highly credible. If contro-

versy over the safety of animal drugs in food is sub-

stantial, however, consumers likely will react quite

negatively.

Improving Understanding of

Public Perceptions

Several steps need to be taken to improve the reli-

ability and the validity of research on public percep-

tions of agricultural technologies.

1. Specific needs for research on the public percep-

tions of agrichemicals differ depending on wheth-

er research is meant to inform public policy, mar-

keting, or communication strategy. Identifying

the knowledge lacking in each area will improve

the usefulness of data and the interpretation of

results.

2. Numerous perceptions probably play a role in

public reaction to agricultural technologies, and

perceptions of personal health risks likely is only

one factor. Perceptions of the health risks to wild-

life and environmental systems, farm animals,

farm workers, and farm owners are other likely

factors, as are perceptions of cost and efficacy of

alternative methods for managing crops and live-

stock and for protecting them from pests. Each

factor affecting consumer choice needs to be ex-

amined to provide a theoretical foundation for

future research.

3. Valid and reliable methods to measure the vari-

ous dimensions of public perceptions are needed.

Underlying concepts need to be developed, alter-

native methods for measuring these concepts
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need to be tested, and their reliabilities need to

be assessed before empirical results can be gen-

erated and replicated. As outlined in Chapter 2,

risk perception clearly is a multidimensional con-

cept; what these dimensions are and how best to

measure them are open to debate, however. Al-

though much progress has been made in the past

decade, additional work is needed to make reli-

able methods available for measuring risk percep-

tion and related concepts such as trust in govern-

ment. The same observations apply to perceptions

both of potential harms to the environment and

to farmers and of viable technological alterna-

tives and their costs.

Methods for empirically linking perceptions to

relevant behaviors such as purchasing food must

be improved. So far, most methods have been in-

direct. For example, studies of consumer reaction

to food scares are based on aggregate market data

rather than on household data. Thus, the extent

to which behavior varies with perceptions and

with household characteristics cannot be exam-

ined. Survey methods permit the linking of per-

ceptions to behaviors, but designing scenarios to

represent actual market conditions—especially to

account for awareness level in the prediction of

change in purchasing behavior—remains diffi-

cult.
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5. Research is needed to clarify the differences

among individual perceptions of agricultural

technologies. For example, why do some individ-

uals perceive very high risk from pesticide resi-

dues whereas others perceive very low risk? Mod-

els of how perceptions are formed and why they

change are needed so that valid and reliable em-

pirical research can be conducted.

6. Additional empirical research is needed on the

public perception of agricultural technologies.

The number of studies completed so far has been

small, and many have been exploratory, i.e.,

based on small sample sizes and on low response

rates. Few have used similar underlying concepts

or measurement methods, and so comparing

studies has been difficult.

Because agricultural technology continues to

change and because science continues to reveal new

information about the role of food in health, public

perceptions of agricultural technologies likely will

continue to be a subject of great interest to busi-

nesspeople, educators, government personnel, and

members of trade associations and public interest

groups. The basic research outlined in this CAST re-

port will help facilitate the collection of accurate data

about these perceptions and about their influences

on public reaction.



BST

DES

EDB

EPA

FDA

Appendix A: Abbreviations, Acronyms, and Symbols

bovine somatotropin

diethylstilbestrol

ethylene dibromide

U.S. Environmental Protection Agency

U.S. Food and Drug Administration

Food Marketing Institute
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gal.

Ib

MDA

NRC

PST

rBST

gallon

pound

Michigan Department of Agriculture

National Research Council

porcine somatotropin

recombinant bovine somatotropin



Appendix B: Glossary

Agrichemicals. Synthetic chemicals used for pest control and

growth regulation in the production of agricultural products.

As used in this report, the term includes pharmaceuticals as

well as fungicides, herbicides, insecticides, rodenticides, ani-

mal and plant hormones, and fertilizers among others.

Benefits. The advantages that a consumer gains from agrichemi-

cal use in food production. These depend on the extent to which

the consumer values the foods and food attributes produced

and on how much costlier it would be to produce them with-

out agrichemicals.

Chance. The likelihood that something will occur to individuals in

a specified population and time.

Communication research. Research seeking improved under-

standing of effective communication strategies.

Context. The set of circumstances resulting in a particular level

of hazard exposure and population susceptibility to harm.

End-point bias. Bias occurring when answer categories given to
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respondents change their answers.

Harm. A negative health or environmental outcome characterized

by its type, severity, painfulness, reversibility, duration, im-

mediacy, lifecycle timing, and mitigation cost.

Marketing research. Research seeking improved understanding

of the product purchases that consumers actually make un-

der prevailing market conditions. ,

Policy research. Research seeking improved understanding of the

tradeoffs between costs and benefits that reasonably informed

consumers prefer for various policies such as risk reduction

or information provision.

Risk. The chance of harm in a given context; specifically, the health

hazard constituted by exposure to agrichemical residues in food

or water.

Risk context. The set of conditions resulting in exposure to a par-

ticular level of hazard exposure and in population susceptibil-

ity to harm from it.
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